Most Australian transplantation programs are severely restricted in their activities by a limited availability of cadaveric donor organs. To investigate possible reasons for this problem, an audit was undertaken over three 12-month periods of all deaths in 13 hospitals in New South Wales and the Australian Capital Territory. From 7406 deaths, 271 patients were classified as having been realistic, medically suitable potential donors. Of these, only 60 (22%) became actual donors. In the other 211 patients, donation did not occur because of unsuccessful resuscitation (30%), permission refusal by relatives (34%), and failure to identify or support the potential donors (36%). If the impediments to organ donation which were identified in this study could be overcome, allowing a greater number of potential donors to become actual donors, the chronic shortage of cadaveric donor organs for transplantation could be at least partly relieved.
Organ transplantation is now established as a successful form of treatment for end-stage organ failure in patients with kidney, liver, heart or lung disease. However, the ability of most transplantation programs to offer organ transplants to all those who require them is severely restricted by a limited supply of cadaveric donor organs. A similar problem exists in most developed countries at the present time, but organ donation rates in Australia are lower than in many other nations!. It is therefore necessary to determine whether significant numbers of potential cadaveric organ donors in Australia do not become actual donors and, if so, to investigate the reasons for this.
In a previous study conducted in five major metropolitan hospitals in New South Wales (N.S.W.) in identify every patient with acute, severe brain damage who might have been a potential organ donor. The number of potential donors in the study hospitals was found to exceed by far the number of actual donors in those hospitals. There appeared to be two principal reasons for the discrepancy: first, a failure by attending medical staff to identify and support some potential donors, and second, refusal by the relatives of potential donors to give their permission for organ donation.
A second study in a larger number of hospitals, both metropolitan and country, was planned so that the findings of the previous study could be confirmed, and so that reasons for the discrepancy between potential and actual donor numbers could be further investigated. The design of this second study was similar to that of the first one, but differed in one important respect, in that additional information was sought directly from those involved in the care of the patients who had died, rather than relying solely on information obtained from medical records. It was considered desirable to extend the evaluation to hospitals outside the Sydney and Newcastle metropolitan areas because the number of potential donors in N.S.w. country hospitals and the Australian Capital Territory (A.C.T.) had never previously been systematically examined. This paper analyses the results of this second study, with respect to the identification of potential organ donors. The reasons why organ donation did not occur, including failure to obtain consent, are considered in more detail in separate papers3.4.
PATIENTS AND METHODS
The study was undertaken in two phases. In the first phase a prospective audit was undertaken of all patients who died in nine metropolitan hospitals in NSW over a twelve-month period. This was from April 1, 1991 to March 31, 1992 in the five hospitals which had been involved in the previous study' and from May 1, 1991 to April 30, 1992 in four other metropolitan hospitals. All these hospitals were university-affiliated teaching institutions, with Accident and Emergency Departments staffed 24 hours a day. The total number of beds in the nine metropolitan hospitals was 5394 (individual hospitals ranging from 380 to 895 beds). In the second phase of the study, a prospective twelve-month audit was undertaken of all patients who died in four hospitals in country NSW. and the A.C.T. with a total number of beds of 1262 (individual hospitals ranging from 165 to 618 beds). For these hospitals, which like the metropolitan hospitals had Accident and Emergency Departments staffed 24 hours a day, the data collection period was from August 1 1992 to July 31 1993. Approval to undertake the study was obtained from both the Ethics Committee and the administration of each of the hospitals, as well as from the N.S.W. and A.c.T. Health Departments. In both phases of the study, all patients who were in coma before their death and who fulfilled current medical criteria for organ donation in N.S.w. and the A.C.T. (Table 1) were selected for detailed investigation. An experienced research assistant extracted information from the medical record of each patient and completed a comprehensive data form to allow subsequent entry on to a computerized database. Data collected included the medical state of the patient at the time of admission to hospital and just before cardiac standstill, the place of death within the hospital, the cause of death, the reasons for failure to become an actual donor or for being medically unsuitable and the speciality and seniority of the primary medical decision-maker. The circumstances pertaining when a potential donor appeared to have been "missed" were discussed with attending staff as soon as possible after the event. This provided further information to clarify whether a potential donor had actually been "missed" or whether there were issues of relevance which had not been documented in the medical record.
In each of the thirteen hospitals the research assistant's coding of information for each potential donor was reviewed by a nominated medical specialist from that hospital, who was then responsible for discussing the details with the attending staff for each patient who appeared to have been a missed potential donor. As a quality assurance exercise, and to ensure that any possible bias of the reviewing specialist would not influence the results, the records of all patients identified as potential donors were subsequently reviewed independently by a second medical specialist from another hospital. If the reviewing medical specialist disagreed with the original specialist about any aspect of coding of the data for a particular patient, the case was reviewed once more, this time jointly, and a decision made on the most appropriate coding. If the two specialists were still unable to agree, the case was reviewed by the full Organ Retrieval Subcommittee and a consensus decision reached. The specialities of the primary and reviewing medical specialists were as follows: renal physician (8), transplant surgeon (4), intensivist (2) and neurosurgeon (1).
Definitions
• A potential donor-a patient with acute irreversible brain damage which resulted in potential or actual brain death. • A potentially brain-dead patient-one who was apparently or imminently brain-dead before cardiac standstill. Only patients in whom brain death had been formally diagnosed according to accepted criteria were recorded as being actually brain-dead. • An unrealistic potential donor-a potential donor in whom the initiation of ventilatory and haemodynamic support would not have been primarily intended to be of benefit for the patient. • Failed resuscitation-this was recorded if every reasonable attempt had been made to resuscitate the patient, but these efforts had been unsuccessful. • A patient in a stable vegetative state-one who continued to breathe spontaneously for a period of hours or days after withdrawal of ventilatory support. • A realistic potential donor-a patient with acute, irreversible brain damage in whom ventilatory and haemodynamic support was considered to be for the patient's benefit, regardless of whether organ donation might subsequently have been made possible by these measures.
• Medical suitability-this was defined by currently accepted criteria for organ donation in N.S.w. and the A.C.T. (Table 1) . • An actual donor-a patient in whom brain death had been formally certified by two appropriately qualified medical practitioners, consent for organ donation had been obtained, and in whom organ retrieval actually occurred. • A missed potential donor-a realistic, medically suitable potential organ donor who failed to become an actual donor because ventilatory or haemodynamic support was not initiated or was withdrawn.
RESULTS

Phase i-Metropolitan Hospitals
During the twelve-month period a total of 6080 patients died in the nine metropolitan hospitals studied. The records of the 863 patients who were in coma at the time of death and who fulfilled the accepted criteria for organ donation were selected for detailed examination. From these 863 records, 515 patients who had sustained acute irreversible brain damage were identified as potential donors. In the other 348 patients, coma was due to a cause which was either chronic or potentially reversible (e.g. hepatic encephalopathy, hypoxia due to respiratory failure). Of the 515 potential donors, 97 were classified as unrealistic potential donors and another 87 became unrealistic because they were in a stable vegetative state prior to death. Of the remaining 331 patients classified as realistic potential donors, 106 were deemed to be medically unsuitable for organ donation. There were thus 225 realistic, medically suitable potential donors.
On the initial review of the medical records by the research assistant and the nominated medical specialist, after identifying 56 cases where permission refusal had been documented, potential donors appeared to have been "missed" on 72 occasions. For 11 of these missed potential donors there was clear documentation of the reasons why permission for organ donation had not been sought. For 61 patients, however, the information in the medical records was not completely clear and discussions were therefore held with the medical staff who had cared for the patients, within one week of their death in most cases. As a result of these discussions, the original classification of a potential donor as being "missed" was amended for 7 of the 61 patients followed up. In each of these cases permission had in fact been sought but not obtained, though this was not documented in the patient's medical records. In another 20 cases, reasons why these missed potential donors had failed to become actual donors were discovered (e.g. wishes of the deceased unknown and relatives unable to be contacted).
Therefore of the 225 realistic, medically suitable potential donors, resuscitation was attempted but was unsuccessful in 48 (21 0/0), permission for donation was refused in 63 (28 %) and 49 (22 %) became actual donors. The remaining 65 patients (29%) were classified as "missed" potential donors. Full details are given in Table 2 .
When the coding of data by the research assistant and the nominated medical specialist was reviewed for quality assurance by a second, independent medical specialist from another hospital, there was irreconcilable disagreement about some aspect of the coding for 5 of the 515 patients who had been classified as potential donors. These five cases were then considered by the entire Organ Retrieval Subcommittee, as a result of which changes were made to the initial data coding for two of the patients. 
• The percentages shown relate to the total number of realistic medically suitable potential donors.
The median age of "missed" potential donors was 55 years (range 1 to 69 years), whilst for both potential donors with permission refused and for actual donors the median age was 42 years (ranges 0 to 69 years and 6 to 65 years respectively). The median time interval between hospital admission and death for "missed" potential donors was 19 hours (range 1 to 1212 hours), for potential donors with permission refused it was 28 hours (range 3 to 878 hours), and for actual donors it was 37 hours (range 8 to 470 hours).
Phase 2-Country Hospitals
In the four country hospitals studied, 1326 patients died during the twelve-month period, of whom 103 were identified as potential donors. Twenty-four of these patients were classified as unrealistic potential donors and another 14 were unrealistic because they were in a stable vegetative state prior to death. Of the remaining 65 patients who were classified as realistic potential donors, 19 were considered medically unsuitable. This left 46 realistic, medically suitable potential donors, of whom 11 (24070) became actual donors. Resuscitation was attempted but failed in another 15 cases (33%), permission for organ donation was refused in 9 cases (20%) and 11 patients (24%) were classified as "missed" potential donors. As in the city hospitals, most "missed" potential donors were not considered for actual donation because ventilatory support was not instituted or was withdrawn (9 of 11, i.e. 82%). Full details are given in Table 3 . A schematic summary of the results obtained in both the metropolitan and the country hospitals is presented in Figure 1 . REALISTIC 
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FIGURE 1: Summary of results for the 13 hospitals studied.
DISCUSSION
A critical shortage of cadaveric donor organs seriously restricts transplantation services in Australia at the present time. The need for a solution to this problem is urgent, if the many patients who are in desperate situations because of end-stage organ failure are to receive the benefits of transplantation. These benefits are now clearly established, following dramatic improvements in the success rates for all forms of solid organ transplantation over the past 10 to 15 years. In Australian transplant centres, one year graft survival rates of around 85% for kidney transplantation, 92% for heart transplantation, 80% for liver transplantation, 75% for lung transplantation and 82% for pancreas transplantation are currently being achieved. Most successfully transplanted patients are restored to normal or near-normal health, allowing them to return to productive work or schooling and to enjoy normal social and recreational activities once again.
Previous studies in other countries have suggested that there are many brain-dead patients who are medically suitable as organ donors but who fail to donate organs5!!. The present study confirms that in Australia too there are many potential cadaveric organ donors who, for a variety of reasons, do not become actual donors. The conversion rate did not exceed 40070 in any of the 13 hospitals studied (Tables 2 and 3 ). If identified impediments to organ donation could be overcome, allowing a greater number of potential donors to become actual donors", the chronic shortage of donor organs could thus be at least partly relieved.
In the present study approximately one third of the patients who were classified as realistic, medically suitable potential donors were not identified by attending medical staff and supported appropriately. Similar findings have recently been reported from a study undertaken in England by ConnolIy et aI, involving an audit of clinical decisions taken in the care of 163 potential donors identified from 5200 deaths in five hospitals!3. In that study 25070 of the potential donors were not being ventilated at the time of death, and among those who were being ventilated an enquiry about donation was recorded in only 64070. The authors concluded that many potentialIy usable organs were not used because medical staff did not identify potential donors and facilitate organ donation.
The previous study undertaken in 1989-90 by the Organ Retrieval Subcommittee of the N.SW. Histo-. compatibility Committee 2 was design to be strictly noninterventional, with a deliberate attempt made not to influence or change the management of potential donors during the study period. To this end there was no discussion with attending medical and nursing staff of the circumstances surrounding "missed" potential donors. In the present study, however, more specific information was sought about the reasons for potential organ donors not actualIY donating organs. To obtain this additional information, attending staff were interviewed as soon as possible after a potential donor appeared to have been "missed". As welI as providing additional information and ensuring greater accuracy in the study, this discussion process undoubtedly constituted a form of intervention, by providing regular feedback to the hospital staff on "missed" potential donors. It was considered possible that the feedback would raise awareness of "missed" potential donors and make it more likely that attending staff would on future occasions consider the possibility of potentially brain-dead patients in their care becoming organ donors. Perhaps because the time frame of this study was relatively short and the numbers of donors in individual hospitals were small, clear-cut effects of this feedback were not apparent during the study period. When the results were compared for the two time periods for the five metropolitan hospitals which were included in both the 1989-90 study and the present study, no differences were apparent (Table 4 ), but again the numbers of potential and actual donors were relatively small, making interpretation difficult. Informal discussions with medical and nursing staff in the ICUs of the study hospitals, however, indicated that a heightened awareness of organ donation possibilities was indeed achieved.
In the past, when transplantation was an experimental procedure with uncertain longterm benefits, there was an understandable reluctance on the part of some involved in the care of critically ill patients with acute, severe brain damage to consider referring them for possible organ donation. In that era, many potential donors were not managed by specialist intensivists in intensive care units, but by physicians, surgeons and anaesthetists with more general training and experience, often in "high dependency" areas within general hospital wards. The concept of brain death was poorly understood and not universally accepted, nor had criteria for diagnosing brain death been agreed upon.
The situation in Australia and in most other developed countries changed in the early 1980s when carefully drafted legislation defining brain death was introduced. It is important to note that brain death legislation and the criteria for brain death testing were not primarily introduced for the purpose of facilitating organ donation, but were designed to resolve the previous unsatisfactory situation in which death could only be certified when cardiac standstill occurred, even though there were many patients clearly beyond any hope of neurological recovery because vital brainstem functions were demonstrably absent. Nevertheless, the new legislation had a major impact on organ transplantation, by allowing "beating-heart" donation procedures to occur, and thereby making possible routine heart, liver, lung and pancreas procurement and transplantation.
In parallel with these developments in transplantation, there was progressive modification and refinement of the process by which critically ill patients who were potential organ donors were managed. The present situation in Australia is that these patients are usually cared for by appropriately qualified intensivists, in intensive care units, with a specialised professionalism in the care of seriously ill patients which was not previously available. The concept of brain death is now well understood and generally accepted, and the tests to confirm brain death are clearly defined.
Whilst there is any hope of recovery, no matter how slight, the welfare of the patient is paramount and must be the first priority and responsibility of the attending medical practitioner. However, when brain death has occurred, the practitioner, as a health professional, still has responsibilities, both to the patient, who may have expressed a wish to donate organs in the event of death, and to the patient's relatives, who may obtain some solace and satisfaction in their time of grief by agreeing to donation. As well as this, the needs of other patients who urgently require cadaveric organs for transplantation must be considered.
